INTRODUCTION
Urethral stricture disease dates to antiquity. It is a narrowing of urethra caused by spongiofibrosis. The narrowing may initially be asymptomatic but subsequently may lead to restriction of urine flow, dilatation of proximal urethra and in severe cases bladder and renal damage.
Management of urethral stricture has been continuously evolving. Various treatement modalities are urethral dilatation, optical urethrotomy, end to end anastomosis and substitution urethroplasty. Short segment strictures (<2cm) have been managed by end to end anastomosis with fairly good results. However in strictures of greater lengths end to end anastomosis leads to chordee and sexual dysfunction and such strictures require substitution urethroplasty.
Various graft materials have been used as substitute to urethral mucosa. Skin graft, bladder epithelial graft and colonic mucosal graft are few amongst these. [1] [2] [3] [4] Currently oral mucosa is unsurpassed as donor substitute material in anterior urethroplasty. Use of buccal mucosa (BM) as a urethral mucosa substitute was first described in 1941 by Humby. 5 Buccal mucosa is considered the gold standard for substitution urethroplasty. 6, 7 Oral mucosal grafts include buccal graft taken from the inner surface of cheek and lingual graft taken from lateral and under surface of tongue. Lingual mucosa covering the lateral and under surface of tongue is identical to the lining of the rest of the oral cavity morphologically, histologically and immunologically. easy ingrowth and graft uptake but also because of favourable immunological properties and resistance to infection and also minimal donor site morbidity.
In this study we have compared the outcome of buccal versus lingual mucosal graft in substitution urethroplasty for anterior urethral stricture in terms of patency of urethra post operatively and donor site morbidity.
METHODS
The study was conducted in the Department of Surgery, Gandhi Medical College, Bhopal with the aim to compare outcome of buccal vs lingual mucosal grafts in substitution urethroplasty. The study included 50 patients who underwent substitution urethroplasty using either buccal mucosal or lingual mucosal grafts from March 2008 to December 2014.
A total of 50 patients were included in the study. The buccal mucosa group (BMG) had 27 patients and lingual mucosa group (LMG) had 23 patients.
Exclusion criteria
Strictures <2 cm in length, very complex strictures and prior failed urethroplasty were excluded. Any patient with prior oral surgery and visible mucosal changes were also excluded.
Pre-operative workup
A detailed history and examination was done. The investigations included retrograde cystourethrogram and micturating cystourethrogram to evaluate the site and length of stricture, uroflometry and other routine investigations. The surgical procedure used was standard "Barbaglis dorsal onlay graft urethroplasty" technique under spinal and general anesthesia.
Lingual or buccal mucosa was harvested from under surface of tongue and inner surface of cheek respectively from one or both the sides depending on the length desired as shown in Figure 1 . The edges of the defect were closed with 3-0 polyglactin suture as given in Figure 2 . After proper defattening graft was stretched in length and width and applied to tunica albuginea as a dorsal onlay grafts presented in Figure 3 .
A 16 Fr. Silicon catheter was used for stenting the repaired urethra which was removed on day 21. Patients were allowed liquids by evening on day one and soft diet by the second day. Full diet was allowed by day 4. Postoperatively graft site morbidity was evaluated on the basis of haemorrhage, swelling, pain, numbness, difficulty in mouth opening, paresthesia, difficulty during mastication, slurring of speech, tongue mobility and altered taste sensation. Urethral catheter was removed at the end of three weeks and uroflometry was done. Retrograde urethrogram was done at three months. All the patients were followed up at three weeks, three months, six months and at the end of one year. The study was conducted after approval from ethical committee of the institute.
RESULTS
The mean age in BMG was 28.1 years and in LMG was 32.6 years which were statistically comparable. The average stricture length was 5.1 cm in BMG and 5.2 cm in LMG which was comparable. The mean Qmax was 3.39ml/sec in BMG and 4.8ml/sec in LMG as given in The most common site for urethral stricture in our study was the penobulbar urethra (Table 1) . The mean time taken to harvest buccal mucosa was 15 mins and lingual mucosa was 13 mins for unilateral grafts and 22 and 18mins respectively if bilateral. Harvesting lingual mucosa was easier as tongue could be pulled out.
Overall surgical time was comparable in the two groups.
The surgical outcome was considered successful if Qmax was >20ml/sec. The average post operative peak flow rate was 22.4 ml/sec in BM group and 23.18 ml/sec in LM group. Three patient (11%) had post op Qmax <20ml/sec in BM group while 2 (8.6%) in the LM group.
Wound infection was present in 2 patients (7.4%) in BM group where as one patient in LM group had wound infections which were managed with higher antibiotics.
Wound edema was present in 1 patient in each group. Failure was seen in 3 patients (11%) in BM and 2 patients (8.6%) in LM group during follow up with Qmax <15ml/sec. One of these patients in BM group had anastomotic site narrowing whereas the rest 2 had graft cicatrisation. Both the patients with failure in LM group had graft cicatrisation. There was no incidence of chordee in either of the groups as shown in Table 2 .
Overall urethroplasty outcome was comparable in both the groups.The patients with restricture were managed with optical urethrotomy. Immediate complications at donor site included haemorrhage which was observed in one patient (4.3%) in lingual mucosa group and none in buccal mucosal group. Around 80% patients in both the groups complained of pain in immediate post op period. LMG patients had more difficulty in swallowing, speech and protusion of tongue during the first week as compared to BMG group where as patients in BMG had more difficulty in mouth opening, numbness, twitching and parasthesia as shown in Table 3 . These gradually subsided and at the end of six months only 1 patient in BMG had numbness at donor site. Two patients (8.6%) in LMG complained of slurring of speech at the end of six months. These were the patients in which bilateral lingual grafts were harvested. No patient complained of altered taste sensation. In the BMG group there was less difficulty in food intake in patients with unilateral grafts simply because the patient chewed from the opposite side. There was no difficulty in mouth opening at the end of six months but one patient complained of numbness at graft site (3.1%). Mean duration of follow up was 1.4 years with longest follow up of 3.5years. 
DISCUSSION
Once a stricture always a stricture was the dictum in ancient times. The treatment of urethral stricture has come a long way. Substitution urethroplasty gives excellent results and is the treatment of choice for strictures more than 2cm in length. A variety of tissues have been used as substitute and quest for a perfect substitute continues. [1] [2] [3] [4] To start with full thickness skin grafts were used but these led to ballonning, diverticula and restricture and hence were given up. 8 Bladder mucosa served as a very good substitute but it was difficult to harvest and led to increased patient morbidity.
2,9
Buccal mucosa graft was first described by Humby in 1941. 5 It is a versatile urethral substitute with excellent results and has become gold standard for urethral substitute. Oral mucosa grafts are flexible, easy to harvest and trim and have excellent microvasculature favourable for graft uptake. Furthermore the natural moist location of the oral mucosa in oral environment favours its easy adaptability in the urethral passage thus giving good long term results. It is also suggested to have an infection defence layer denoted by a high concentration of IgA antibodies and hence is quite resistant to infections. 6, 7, [10] [11] [12] Use of beetlenut and tobacco chewing is very common in our country and are implicated in causation of submucosal fibrosis. 13, 14 In such patients the buccal mucosa is stiff, unhealthy and not suitable for grafting. Moreover oral complications such as bleeding, haematoma formation, injury to stensen's duct, mental nerve neuropathy can occur at the time of surgery. [15] [16] [17] Long term complications such as oral numbness, salivatory changes, difficulty mouth opening, scar retraction have also been reported. 18, 19 Lingual mucosa i.e. the mucosa covering the lateral and undersurface of tongue is identical in structure to that of the lining of the rest of oral cavity. It is constantly available for grafting with favourable immunological properties and tissue characteristics and also is easy to harvest as the tongue can be pulled out. It is excellent donor sites especially in cases where the buccal mucosa is unhealthy or a greater length is required are. Simonato in his study found lingual mucosa an excellent substitute for urethroplasty. 20 In our study we found buccal mucosa and lingual mucosa had comparable donor site morbidity.
Pain was the most common complaint in the patients in both the groups in immediate post op period. Chauhan et al found pain in 46% in BM group and 40% in LM group. 21 Sharma et al reported pain in almost all the patients and similar result was found in our study. 22 Sharma et al found swelling and bleeding more in the buccal mucosa group. We in our study found swelling in 14.8% of BMG and 8.6% in LMG. Bleeding was observed in 1 patient (4.3%) in LMG. BMG had more difficulty in mouth opening. Similar results were observed by Sharma et al and Chauhan et al in their studies. Difficulty in articulation was more in LMG as expected because tongue participates actively in speech.
Srivastava et al in their study found pain and slurring of speech universally in all patients in immediate post op period. 23 There was no problem in mouth opening, difficulty in tongue protrusion, salivatory disturbances or numbness in any patient in their study.
Simonato in his study on 8 patients with lingual mucosal urethroplasty found no long term donor site complications. Slight oral discomfort was noted in immediate post op period and 7 of 8 patients had successful urethroplasty. 20. In the present study we found that lingual mucosal graft was comparable to buccal mucosal graft in terms of success of urethroplasty and overall donor site complications were also comparable.
The limitation of our study was the sample of just 50 patients. Another limitation was average follow up of around 1 year.
CONCLUSION
Lingual mucosa is a good substitute for urethroplasty especially in patients with tobacco chewing or submucosal fibrosis and where a greater length of graft is required. It has the same favourable graft properties as buccal mucosa with comparable donor site morbidity. Also harvesting lingual graft is easier as tongue can simply be pulled out and the only limitation is graft width. It may be used along with buccal mucosa in cases requiring greater length or as an alternative to buccal mucosa.
